In contrast to the three finite-frequency peaks in the dynamical structure factor S(ate) predicted in a recent computer-simulation study of aluminum at 800 K, the line shape observed by means of neutron scattering is smooth and exhibits a single narrow peak at each wave vector. The observed line shape is, however, in agreement with approximate analytical calculations based on self-consistent-phonon theory, using the same interatomic force model as employed in the computer simulation. These comparisons suggest that exact computer simulation on a finite lattice can produce artificial peaks or oscillations not characteristic of the real solid. We find that these artificial peaks are associated with long-time noise in the computer simulation of S(Q,t); their efFect on S(Q,co) can be minimized by use of a damping function.
I. INTRODUCTION The study of anharmonic effects in solids, that is, the ways in which the lattice vibrations deviate from harmonic excitations having sharply defined, temperature-independent frequencies, is a subject of continuing interest. These effects are important in solids at elevated temperatures and in materials which exhibit large zero-point oscillations. Up to about 1968, as described in a review by Cowley, work 'There is, however, a major problem in comparing theory with experiment; this arises because it is the total density-density response which is measured in a scattering experiment, . rather than the one-phonon contribution to that total. It To assess the effect of long-time noise, we have In conventional anharmonic-lattice-dynamics calculations, based on weak perturbation theory '"' there is usually no difficulty with spurious satellite peaks analogous 'to those shown in the full curves of Fig. 1 . This is confirmed (see Fig. 2) by our calculations using self-consistent-phonon theory, to which the contributions of three-phonon interactions have been added. " The calculations were made with the same potential" as was used in the computer-simulation study.
The calculations are of the sum of the one-phonon, one-phonon-two-phonon interference, twophonon, and the three-phonon scattering processes
and therefore do not include many other higherorder processes which, though weak, are taken into account in the simulation calculation. The contribution from terms higher than twophonon scattering has been estimated from the f-sum rule fdv vS (Q, v) Fig. 3 . It is negligible at 300K for all Q values.
As in the computer simulations in Fig. 1, a Fig. 1 .
The horizontal arrows show the part of the theoretical $(Q,~) estimated to be three-phonon scattering at T = 800K.
IV. . CONCLUSION Neutron-scattering measurements of the densitydensity response in aluminum at 800 K have highlighted a particular difficulty of current calculations based on the computer-simulation method.
For a "computer crystal" of 256 atoms, and for certain values of Q, these calculations may exhibit satellite structure that does not appear in the experimentally observed spectra. Our calculations based on weak perturbation theory, in the selfconsistent-phonon approximation and including explicitly up to two-phonon processes, show no such satellite structure, and confirm the experimental result that the line shape consists of a single peak.
The present experiments provide a set of data 
